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We claim> 



1 . A method of in-situ cleaning an inductively coupled plasma reaction chamber, the 
method composing introducing remotely formed, preselected activated reactant species 
into the reaction\chamber. 



2. A method of ifi^itu cleaning an inductively coupled plasma reaction chamber, the 
method comprising intro)^ucing gases v^hich contain preselected reactant species into the 
reaction chamber. 

/ 

v// 

3. A method for plasma e^anced fabrication of a semiconductor substrate in an 
inductively coupled plasma/i^acW^ chamber, said chamber having an inside surface, the 
method comprising the steps of: 

contacting the substrate with k plasma containing preselected reactant species for 
a preselected fabrication step; 

removing the substrate from the faction chamber after the fabrication step; 

removing deposited material in-situ from the inside surface of the inductively 
coupled plasma reaction chamber by introd\icing remotely formed, preselected activated 
reactant species into the reaction chamber. 



4. The method of Claim 3 v^herein the pres^ected fabrication step is plasma 
enhanced sputtering. 



5. The method of Claim 3 wherein the preselectec^fabrication step is plasma 
enhanced etching. 
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6. Xhe method of Claim 3 wherein the preselected fabrication step is plasma 
enhanced Chemical vapor deposition. 



The methoid of Claim 3 wherein the plasma is a high density plasma. 



8. A method for plasma enhanced fabrication of a semiconductor substrate in an 
inductively coupled plasma reaction chamber, said chamber having an inside surface, the 
method comprising the ste^s of: 

contacting the substrate with a plasma containing preselected reactant species for 

a preselected fabrication step; / 

\ jf 

removing the substrate fromLym reaction chamber after the fabrication step; 

removing deposited matefcf^ in-situ from the inside surface of the inductively 
coupled plasma reaction chamj^fermV^ gases which contain preselected reactant 

species into the reaction chambei/.y 



\ 

9. The method of Claim 8 wherein the^preselected fabrication step is plasma 
enhanced sputtering. 

\ 

10. The method of Claim 8 wherein the preselected fabrication step is plasma 
enhanced etching. 

\ 



1 1 . The method of Claim 8 wherein the preselected fabrication step is plasma 
enhanced chemical vapor deposition. 



Docket No. MICRI54 (95-0392) 
Page 13 of 20 



r 



1 12. 



le method of Claim 8 wherein the plasma is a high density plasma. 



1 
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13. A metHod for PECVD deposition of metal films on a substrate in an inductively 
coupled (IC) plaWa enhanced chemical vapor deposition (PECVD) reactor comprising: 
placing thd substrate in the inductively coupled PECVD reaction chamber having 
an inside and an outside; 

maintaining tne reaction chamber under vacuum pressure; 
introducing at Iteast a metal precursor deposition gas into the reaction chamber for 
metal deposition on the-substrate; 

generating a plasmV fi-om the gas within the reaction chamber using a power 
source inductively cb^nled vo Wreaction chamber; 

removing the sub^fa^^^om reaction chamber; and 

^epc^sited material from the inside of the chamber to remove any 
ive powd- couple to the reaction chamber. 



in-situ removmj 
blocking of the indu 



y 
0 



1 14. The method of Claim 1 3 wherein the plasma generated in the reaction chamber is 

2 a high density plasma. 



1 15. The method of Claim 1 3 wherein thcxn-situ removing of material is accomplished 

2 by introducing into the reaction chamber a chemical species generated in a remotely 

3 formed plasma for etching the material. \ 

1 1 6. The method of Claim 1 3 wherein the in-situ removing of material is accomplished 

2 by introducing into the reaction chamber remotely formed activated reactant species for 

3 etching the material. \ 
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1 7. Hlie method of Claim 13 wherein the in-situ removing of material is accomplished 
by introducing into the reaction chamber gases for etching the material 



18. The method of Claim 13 wherein the vacuum pressure maintained in the reaction 
chamber is in theWge of 1 to 10 mtorr. 




19. The method ofiClaim 14 wherein the vacuum pressure maintained in the reaction 
chamber is in the range \)f 1 to 10 mtorr. 



20. The method of Claifn 1 5 wherein the vacuum pressure maintained in the reaction 
chamber is in the range of 1 \o j/0 mtorr. 



2 1 . The method of Cfaim It'} 
chamber is in the range of 1 to 



herein the vacuum pressure maintained in the reaction 
tOVntorr. 



22. The method of Claim 1 7 wherein the vacuum pressure maintained in the reaction 
chamber is in the range of 1 to 10 mtor 



23. A semiconductor device produced by the process comprising the steps of: 

placing a substrate in an inductively eoupled chemical vapor deposition chamber 

having an inside and an outside; 

maintaining the chamber under vacuum\ pressure; 

introducing a metal precursor deposition\gas and a carrier gas into the chamber for 
metal deposition on the substrate; 
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generating a plasma from the gases in the chamber using a power source 

inductively cdupled to the reaction chamber; 

\ 

removing the substrate from reaction chamber; and 

in-situ reliving of deposited material from the inside of the chamber to remove 
any blocking of theXnductive power couple to the reaction chamber. 



24. The device of Cl\im 23. 
by introducing into the re\ctior 
formed plasma for etching &e ihateriai 



wherein the in-situ removing of material is accomplished 
chamber a chemical species generated in a remotely 



25. The method of Claim 23 wjierein the in-situ removing of material is accomplished 
by introducing into the reaction cfi^nber remotely formed activated reactant species for 
etching the material. 



26. The device of Claim 23 wherein th^ in-situ removing of material is accomplished 
by introducing into the reaction chamber g^es for etching the material. 



27. A method of forming a metal layer on a semiconductor wafer, using an 
inductively coupled, plasma enhanced chemical Vj^por deposition chamber, the method 
comprising the steps of: 

forming a plasma containing a metal precursW deposition gas; exposing the wafer 
to the plasma sufficiently to deposit a metal layer thefeon; removing the wafer from the 
chamber and in-situ cleaning the chamber to remove arty material blocking the inductive 
couple to the chamber. 
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28. The method of Claim 27 wherein the in-situ removing of material from the 
chamber is'^^ccomplished by introducing into the reaction chamber a remotely formed 

plasma containing chemicals for etching the material. 

\ 

\ 

\ 

\ 

29. The method of Claim 27 wherein the in-situ removing of material from the 
chamber is accompliWd by introducing into the reaction chamber gases for etching the 
material. 



! : 
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30. A method of altering siA)stantially planar surface on a semiconductor wafer, 
using an inductively coupkd/Mksma chamber, the method comprising the steps of: 

forming a plasma 66nt^^g a reactant conductive material gas; exposing the 
water to the plasma sufficiently tdajter a surface layer thereon; removing the wafer from 
the chamber and in-situ cleanin^thV chamber to remove any material blocking the 
inductive couple to the chamber. 
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3 1 . The method of Claim 30 whereinVhe in-situ removing of material from the 
chamber is accomplished by introducing iftto the reaction chamber a remotely formed 
plasma containing chemicals for etching thamaterial. 



1 
2 
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32. The method of Claim 30 wherein the m-Ww removing of material from the 
chamber is accomplished by introducing into the\eaction chamber gases for etching the 
material. 



1 33. 



A method of making a semiconductor device, comprising the steps of: 
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exposrt^ a substrate to products formed in an inductively coupled plasma chamber 
through tine interaction of a noble gas plasma and a reactant-species-forming compound 
to alter a m«al layer on at least a portion of the substrate, in-situ removal of deposited 
material fronnthe chamber. 



1 
2 
3 



34. The method of Claun 33 wherein the in-situ removing of material is accomplished 
by introducing into the reaction chamber a chemical species generated in a remotely 
formed plasma for etcmng the material. 



■ n 
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35. The method of Clai^ti 3'3 

Y 

by introducing into the reactjft^n 
etching the material 



wherein the in-situ removing of material is accomplished 
hamber remotely formed activated reactant species for 



\ 

36. The method of Claim 33 wherein the in-situ removing of material from the 
chamber is accomplished by introducing into the reaction chamber gases for etching the 
material. 
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37. A method of making a semiconductor: device, comprising the steps of: 
exposing a substrate to products formed in an inductively coupled plasma chamber 
through the interaction of a noble gas plasma and reactant-species-forming compound to 
alter a surface on at least a portion of the substratV in-situ removal of deposited material 
from the chamber. 
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38. Tht method of Claim 3 7 wherein the in-situ removing of material is accomplished 
by introduiiftg^into the reaction chamber a chemical species generated in a remotely 
formed plasma ror etching the material. 



1 
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39. The method of OJ^m 3'^herein the in-situ removing of material is accomplished 
by introducing into the reac^od chamber remotely formed activated reactant species for 
etching the material. 



1 
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40. The method of Claim 37 wherein the in-situ removing of material from the 
chamber is accomplished by introducing into the reaction chamber gases for etching the 
material. 




V 
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